Odontogenic tumors are uncommon in domestic animals and have been broadly classified as epithelial or mesodermal (stromal) odontogenic tumors. 4 Other than the canine fibromatous epulis, stromal neoplasms are very rare in animals. The 2 main types of mesodermal tumors are odontogenic myxoma (fibromyxoma) and cementoma. 4 In the only report of an odontogenic myxoma in a domesticated animal, no details were given. 3 This present report includes a light microscopic, ultrastructural, and immunohistochemical description of an odontogenic myxoma in the mandible of a horse.
Odontogenic tumors are uncommon in domestic animals and have been broadly classified as epithelial or mesodermal (stromal) odontogenic tumors. 4 Other than the canine fibromatous epulis, stromal neoplasms are very rare in animals. The 2 main types of mesodermal tumors are odontogenic myxoma (fibromyxoma) and cementoma. 4 In the only report of an odontogenic myxoma in a domesticated animal, no details were given. 3 This present report includes a light microscopic, ultrastructural, and immunohistochemical description of an odontogenic myxoma in the mandible of a horse. A 1.5-year-old mixed-breed filly was referred to the Veterinary Medicine Teaching Hospital, University of Florida, Gainesville, because of marked left mandibular swelling, profuse salivation, and inability to eat or drink. On physical examination, a painful, malodorous mass was present on the left mandible. Radiologic examination revealed malalignment of the horizontal ramus of the left mandible and expansion of the ramus by a mottled area of uneven radiopacity. Because of a guarded prognosis and financial constraints, the filly was euthanized.
At necropsy, the only abnormality was a glistening, bosselated, tan and off-white mass (12 ϫ 11 cm) in the horizontal ramus of the left mandible, protruding into the oral cavity ( Fig. 1 ). The surface of the mass was partially covered by strands of green fibrous ingesta, with multifocal areas of necrosis and hemorrhage. The mass completely replaced 2 premolar teeth. On radiologic examination of the dissected mandible, the mass had multiloculated radiolucency and was expanding and destroying the mandibular bone ( Fig. 2 ). On cut surface, the mass was variably firm, glistening, and offwhite to light tan. Sagittal section of the mandibular ramus revealed extensive invasion and replacement of the mandibular bone by the mass. A thin band of remnant bone was present on the ventral aspect of the ramus.
Tissue samples obtained at necropsy were fixed in 10% neutral buffered formalin, embedded in paraffin, and stained with hematoxylin and eosin. Paraffin-embedded sections were histochemically stained with alcian blue at pH 2.6 for sulfated and nonsulfated glycosaminoglycans (GAG) and at pH 1.0 for sulfated GAG. Formalin-fixed, paraffin-embedded sections were immunohistochemically stained for localization of cytokeratin (rabbit polyclonal antibody against cytokeratins 5, 6, 8, 13, and 16), vimentin, S-100 protein, lysozyme, and actin a using an avidin-biotin-peroxidase complex (ABC) method. b For ultrastructural examination, sam-ples of tumors were minced into 1-mm square blocks and fixed in 2% gluteraldehyde in 0.1 M cacodylate buffer. Ultrathin sections were stained with 2% uranyl acetate and Reynold's lead citrate and examined on a transmission electron microscope.
Histologically, the neoplasm was composed of stellate and spindle cells with slender tapering cytoplasmic processes haphazardly arranged in copious myxoid matrix ( Fig. 3 ). The cellularity of the tumor ranged from sparsely cellular areas with abundant myxoid matrix to densely cellular areas. The nuclei were vesicular, round to oval, and generally uniform in size, with 1 or more indistinct nucleoli. Mitotic figures were few and variable in different fields. The tumor had extensively infiltrated and replaced large areas of the mandibular bone. Osseous trabeculae at the interface between the bone and the tumor were lined by rows of multinucleate osteoclasts resting on scalloped surfaces. Islands (rests) of odontogenic epithelium were not present in serial sections of neoplastic tissue obtained from different topographic sites in the mass. The myxoid substance was strongly positive by alcian blue at pH 2.5 and pH 1.0, indicating the presence of both sulfated and nonsulfated GAG. Immunohistochemically, neoplastic cells stained positively with vimentin ( Fig. 4 ), S-100, and lysozyme. The neoplastic cells were uniformly negative for cytokeratin and actin. Actin-positive arterioles and arteries served as internal positive controls.
Ultrastructurally, spindle-shaped cells were widely spaced and surrounded by amorphous material representing ground substance. The cell surface was scalloped, with short cell processes ( Fig. 5 ). Abundant arrays of rough endoplasmic reticulum were in the cytoplasm. A striking feature of these cells was the variable dilatation of the endoplasmic reticulum cisternae containing flocculent secretory material. Other cytoplasmic organelles were scant and included scattered lysosomes, mitochondria, and rare stacks of Golgi apparatus. Nuclei had smooth and indented outlines with uniformly dispersed chromatin. The pericellular matrix was composed of numerous, fine proteoglycan (GAG) particles and slender nonbanded fibrils. The matrix was devoid of typical banded collagen fibrils.
Veterinary classifications of odontogenic tumors are scarce. 4 Human classification 3, 6 are commonly cited in human and veterinary pathology. Tumors arising from the tooth-producing apparatus comprise a diverse group of neoplasms, some of epithelial origin, others of mesenchymal tissues, and 1 category in which both epithelium and mesenchyme are neoplastic. Odontogenic myxoma should be differentiated from other pure mesenchymal tumors such as odontogenic fibroma, cementifying fibroma, periapical ce- mental dysplasia (cementoma), and gigantiform cementoblastoma (multiple cementoma). 5 Odontogenic fibroma is a tumor of odontogenic ectomesenchyme containing various amounts of inactive odontogenic epithelium. Cementifying fibroma consists of odontogenic fibrous tissue containing cementum-like material. Cementoma resembles osteoma, whereas cementoblastoma resembles osteosarcoma with cementum. In addition to other odontogenic neoplasms, there are several other lesions in horses from which this tumor must be distinguished, including ossifying fibroma, fibrous dysplasia, and osteodystrophia fibrosa. The unifying feature of these conditions is histologic and consists of areas formed by a mixture of dense fibrous tissue and bone spicules. The myxoid stroma of odontogenic myxoma is unique among the pure mesenchymal odontogenic tumors 5 and the fibroosseous lesions of the mandible in horses.
Reports of mesenchymal odontogenic tumors in animals have been confined to laboratory animals. 1, 11 The only report of an odontogenic myxoma in a domesticated animal was from a dog, but no further details were given. 3 Even in rodents, odontogenic mesenchymal tumors are rare. In a previous report odontogenic tumors were described in Fischer rats fed a semisynthetic diet that contained aflatoxin. 1 The tumors were in the maxilla and had features of odontogenic fibroma and cementifying fibroma. An odontogenic fibroma and a cementoblastoma have also been reported in Wistar rats. 11 Other synonyms for odontogenic myxoma include myxofibroma and fibromyxoma. They are slowly growing but locally destructive neoplasms located more often in the mandible than in the maxilla. Approximately 50% of these tumors appear during the second and third decades in humans. 5 The age at occurrence of the tumor in this young filly is comparable to that in humans. Metastasis to the regional or distant lymph nodes was not evident in this filly. The malignant variant called odontogenic myxosarcoma is extremely rare in humans; only 1 case has been documented. 7 The histogenesis of odontogenic myxoma in humans is still a matter of debate. This neoplasm is thought to arise from the mesenchymal portion of the tooth germ, the dental papilla, the follicle, or the periodontal ligament. 5, 10 Absolute proof of origin from the odontogenic apparatus is lacking. Although not conclusively proven to be odontogenic, the virtual exclusive incidence within the jaws and the occasional presence of odontogenic epithelial rests within the tumor seem to support this supposition. 5 Large studies of bone tumors reveal few instances of this entity occurring outside the facial skeleton. 5 Strands and islands of odontogenic epithelium are infrequently noted, and it is generally accepted that the presence of epithelial strands is not necessary for the diagnosis of odontogenic myxoma. 5, 10 Odontogenic epithelium was not evident in serial sections of multiple tissues in the present case.
Previous immunohistochemical studies using vimentin as a marker in humans provided evidence for a mesenchymal derivation of odontogenic myxoma. 8, 9, 12 In addition to vimentin, neoplastic cells in this filly also stained positively for S-100 and lysozyme, which has been reported in hu-mans. 8, 12 Immunohistochemical results with S-100 protein are conflicting. In a small number of reports, S-100 positivity has been claimed in odontogenic myxoma, 8, 12 a finding that has been disputed. 9 Unlike in humans, 8, 9 the tumor cells in this filly were negative for actin, although arterioles and arteries within the tumor stained for actin.
Ultrastructural studies of the human tumor have been reported by several investigators. 2, 9 Based on the ultrastructure, some have concluded that the myxoma cell is not a typical fibroblast and the prominent secretory activity within tumor cells appears to result in excess production of acid mucopolysaccharide matrix. 12 The typical banded collagen fibrils present in fibrosarcoma were also not detected in the pericellular matrix in this case.
Odontogenic myxoma is a locally aggressive, intraosseous tumor of the mandible composed of stellate mesenchymal cells suspended within a copious matrix of GAG. Rests of odontogenic epithelium are not a prerequisite for diagnosis of odontogenic myxoma. Odontogenic myxoma has not been previously reported in equids.
